It is to their radiological colleagues that suirgeons owe the enormous impetus which has been given to chest surgery in recent years.
general resistance of the patient, is rest-physiological rest to the diseased organ.
James Carson of Liverpool, over a hundred years ago, was the first to suggest that by letting air into the pleural cavity the negative pressure could be overcome, and the lung would be enabled to contract and retract in very much the same way as the uterus does after parturition. This, of course, is the principle of artificial pneumothorax. The lung is put at rest and kept-at rest by frequent refills, so allowing the focus of infection to heal.
Thoracoscopy with division of adhesions.-In some cases, however, a disappointing result is obtained, and when we look at the X-ray photograph the reason is abundantly clear. Stretching from the region of the cavity is a pleural adhesion, attaching it to the chest wall and holding out the lung. It is in such cases that thoracoscopy with division of adhesions is indicated. The striking results can be clearlv demonstrated by X-rays ( fig. 1 ).
In certain cases, however, it is not a question of a few adhesions, but of massive adhesions-a symphysis between the visceral and parietal pleura.
Thoracoplasty.-Now is the time to contemplate the operation of thoracoplasty.
This operation has an interesting history; it has been through many vicissitudes, and is still evolving. The indications must be quite definite; the disease must be of the productive (or fibrotic) type, and the contralateral lung must be sound. The Section of Radiology 613 space is lightly packed with paraffin or filled with air. The walls of the apical cavity are thus brought into contact with each other, tension is released, and the tuberculous process is allowed to heal.
Phrenic avulsion.-Occasionally nothing more is required to give the lung the necessary amount of rest than avulsion of the phrenic nerve, with consequent paralysis of that side of the diaphragm. This operation is particularly useful in cases in which fibrosis and contraction are present and the cavity is small and thin-walled (figs. 3 and 4) .
Putrid abscess of the lung.-An entirely different aspect of lung surgery is the diagnosis and treatment of abscess of the lung as apart from a tuberculous cavity. Localization is the all-important necessity. There is no special site of approach. The abscess must be approached where it is adherent to the parietal pleura. Several ribs may be required to be resected so that the whole of the roof can be re-moved, and the cavity fully opened up and packed with gauze. At all costs the pleural cavity must not be opened and infected. If adhesions are not found anl extrapleural l)ack must be left over the site, to cause adhesions, and the cavity opened up at a later date. Carcinoma of the, lung.-Carcinoma of the lung is a special subject in itself. Every diagnostic method at our disposal must be used, and particularly lipiodol injection of the bronchial tree to demonstrate a blocked bronchus (figs. 5 
andI 6).
In the last few years methods of treatment such as bronchoscopic aspiration, cautery drainage, thoracoplasty, plombage, phrenic avulsion, artificial pneumothorax, &c., have narrowed themselves down to lobectomy either in one or two stages.
Innocent tumours, hydatid cysts, foreign bodies, and other conditions of the lung, need not be considered separately in this review because they do not necessitate the use of further principles not already mentioned.
In conclusion we must remind ourselves again that clinical methods must not be neglected. However dazzling our X-ray methods may be-and they are indeed dazzling-the stethoscope, palpation, and auscultation of the chest, together with a careful history of the case, must be given their rightful place, and they will often be the deciding factors in the final issue.
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Dr. J. V. Sparks: As Mr. Reid has indicated, before the era of accurate radiological interpretation, thoracic surgery, as practised to-day, was not even attempted. Mr. Roberts in his Lettsomian Lecture says that its late appearance was justified, as it is only during the present century that improvements in operative technique and additions to our means of accurate diagnosis have brought many intrathoracic diseases within reach of aid from the surgeon. He further-states that the safety and success of a thoracic operation may depend upon the thoroughness with which an elaborate series of investigations has been carried out. In these investigations to which he refers, radiology plays an important part. The help of radiology is needed at the present time towards solving three main problems: (1) The nature of the intrathoracic lesion; (2) its exact anatomical distribution; (3) the changes which have occurred following treatment.
One can claim that radiology has not only rendered possible an accurate forecast of the pathological lesion present, but has, in many instances, thrown new light on the way in which the disease originates, spreads or retrogresses during life.
The means now at our disposal for the accurate diagnosis and localization of lung disease are very different from those which were available to outr predecessors to whom we owe so much, for it is they-and particularly our late friend and colleague Dr. Stanley Melville who have taught us how to interpret the shadows which we see.
These additional methods of examination include bronchography, introduced in 1925, and tomography and kymography, introduced more recently. perhaps, in addition, views taken with greater penetration in the horizontal and vertical positions. Stereoscopic views may also be helpful.
To a surgeon, a report of an opacity in the right mid-zone is useless, for he will want to know its lobar distribution within the affected lobe, and its depth from the pleural surface. Section of Radiology 619
Lipiodol.-As an aid to diagnosis, lipiodol or neohydriol is frequently employed to outline the bronchial tree, and one is constantly reminded how important is the technique of these injections in order to obtain the information required.
In cases of bronchiectasis it may be necessary to repeat the injection to ascertain the exact extent of the lung involvement, for it must be realized that the surgeon is dependent on radiology alone for this information. One must also bear in mind to what a great extent the normal anatomical position of the lobes may change as a result of atelectasis or emphysema. In this connexion, it is the middle lobe on the right side, or the corresponding lingular process on the left side which may be left when subsequent radiographs show gross dilatation in their bronchi.
It has been found preferable to examine each lung individually so as to avoid overlapping shadows in the lateral view, the patient being rotated forwards durinc the injection to ensure a filling of the middle lobe area. Views should be taken wvith the patient lying as well as erect, and there should be no hesitation to repeat an opaque injection after a suitable interval if it does not give all the information required.
Tomography.-The tomographic examination of the chest has come more recently to the fore as a means of accurate localization of lung disease, by taking radiograms :AMM.
--77r!, .0*1 io" of the chest in layers. I shall not enlarge on this subject to-night, except to say that owing to the ingenuity of Dr. Twining we have been able to add a tomographic attachment to our existing apparatus at a cost of less than £2. By this means we have been enabled to demonstrate cavities unsuspected in the plain film, and to render more clearly visible those which were previously suspected. And we are also able to tell the exact depth at which each cavity is lying.
Kymography.-This more neglected new method of examination it may seem out of place to mention as an aid to diagnosis in surgical cases, but I have had two cases in which it would, I believe, have enabled us to arrive at an accurate diagnosis; in one of these the patient died subsequently, after a thoracotomy. Bronchiectasis.-What, then, can radiology tell us with regard to bronchiectasis? Firstly, it can tell us if the patient has bronchiectasis-a condition infrequently correctly diagnosed before the use of X-rays, and secondly, it can tell us the type of bronchial dilatation, and its extent and distribution.
The advent of lobectomy and pneumonectomy as surgical possibilities is probably the greatest advance in modern surgery, offering the possibility of cure to cases of bronchiectasis whose lives might otherwise have remained a constant source of distress both to themselves and to others associated with them.
Lobectomy does not, however, render obsolete other forms of treatment, such as medical treatment and postural drainage, advocated by the late Mr. H. P. Nelson. 
In fact a prolonged course of such treatment is often necessary and desirable to get the patient into a fit state to withstand the operation.
Lobectomy has, however, rendered less desirable various forms of collapsetherapy previously practised, and often found to be palliative, but not curative. Such methods as phrenic avulsion, thoracoplasty, and artificial pneumothorax have. therefore, taken a second place-phrenic avulsion because it is one of the contraindications to subsequent lobectomy, and thoracoplasty because, though alleviating symptoms in some cases, it does not obliterate or compress the septic cavities. Artificial pneumothorax is still used in certain cases to diminish the amount of A lung abscess is seen spreading and excavating in the lung. Treatment by rest and postural drainage produced rapid clearing of the inflammatory lesion. A subsequent bronchogram showed a normal bronchial tree. sputum, previous to surgical removal of a lobe, but should not be continued indefinitely, lest thickening of the visceral pleura should impede lobar expansion. after lobectomy.
Lung absces.-Radiology is employed in cases of lung abscess, firstly to verifythe presence of such a lesion, and secondly to localize its position and extent. In some cases lipiodol may fail to enter the abscess cavity, leaving the area " silent ".
Tomography may also prove invaluable in demonstrating the presence of cavitation-or of more than one cavity in the involved area-and in localizing accurately the depth of the lesion. 12 622 13 Section of Radiology 623 Postural drainage is again frequently employed in treatment and the progress of the lesion can be noted by subsequent radiographs.
In some cases in which surgical drainage is indicated it is also important to skinmark the exact location of the abscess cavity before operation, with the patient's arm in a position similar to that in which it will be placed on the operating table.
In this way failure to locate the abscess cavity is frequently obviated.
I show here illustrations of three different types of lung abscess. The first has no well-defined borders and multiple cavities; it disappeared spontaneously with postural drainage, showing subsequently a normal bronchogram.
The second was moderately localized and contained a fluid level simulating, radiologicallv, a tuberculous cavity. It allowed free entry of lipiodol and was subsequently treated by lobectomy, owing to the associated bronchiectasis.
The third shows a very sharply defined margin simulating a neoplasm, and containing a fluid level. In this case the abscess was drained surgically.
Tuberculosis.-Surgical treatment in tuberculosis is mainly directed to assist in effecting pulmonary compression or collapse. Here radiology plays an important part, in demonstrating the presence and position of cavity formation, but gives no indication as to whether such cavity should be treated by surgical means.
Serial radiography does certainly indicate how long a cavity may have been present, and any changes in its size can be recorded when accurate technique is employed. Radiology may also give some indication of the nature of the wall of such a cavity and show whether the cavity contains secretion or not.
The serial radiographic examination, though not indicating the particular line of treatment to be employed, may give the clinician some indication of the effect of previous treatment in controlling the lesion and, in conjunction with other clinical data, it may help in deciding which type of treatment is possible. Burrell, in a recent communication, stresses the importance of treating the disease rather than the cavitation, and emphasizes that active measures to close a cavity of the dry fibrotic type may often aggravate the disease and shorten life.
Fortunately many cavities diminish in size with rest, and some can definitely be seen to disappear. In other cases, however, cavities may remain stationary or even become larger, whilst in others fresh areas of disease or cavitation may appear.
The treatment will, of course, vary with each individual case, depending largely 14 624 15 Section of Radiology 625 on the skill and experience of the physician and surgeon; and an increasing number of cases are now receiving surgical aid. Among the methods of collapse are artificial pneumothorax, phrenic crush, phrenic avulsion, adhesiotomy, apicolysis, extrapleural pneumothorax, and thoracoplasty-each of which may play an important part in bringing about effective rest or compression to the affected portion of the lung at the proper time. The radiograms show a large translucent cavity in the right field, containing a fluid level and suggesting a cyst. The lipiodol, in this case, showed the opaque material passing into the pleura. Upper-lobe lobectomy was performed by Mr. Ttudor Edwards, and a large cyst was found and removed. The upper two reproductions show the cyst before operation; the left lower reproduction shows an injection of the residual sinus; and the right lower reproduction shows the appearance now that the sinus has healed. The patient is now well. Dr. E. W. Twining: Neoplastic lesions.-The subject allotted to me in this discussion is a very large one. It was discussed in extenso at a meeting of the Section of Surgery, February 5, 1930 , and the report filled 13 pages of the Proceedings, 1930, 23, 689 (Sect. Surg., 25). Since then there have been many valuable contributions to the literature. I am chiefly concerned this evening with the benign tumours-and it must be emphasized at the outset that they are relatively rare. A radiologist may expect to see a malignant lung lesion about once a week; he will probably not see a benign lung tumour more often than three or four times a year. The common criterion of a benign tumour-smoothness and definition of outline-is in reality of little diagnostic value. Malignant tumours of the mediastinum will retain a smooth, well-defined border so long as they are confined by the mediastinal pleura, and this barrier to direct spread is maintained for a very long time. I do not recollect any case in which a malignant tumour arising in the mediastinum proper has directly invaded the lung by breaking through the mediastinal and visceral pleural barrier. In my experience such invasion always occurs by way of the hilum. An appearance of a hairy edge, sometimes mistaken for direct infiltration, is due to pressure upon, and congestion of the veins, and it disappears, if the mass is reduced in size, by radiotherapy. A similar hairy edge, due to the same cause, may be seen in cases of large aneurysm. Mediastinal tumours, having an appearance resembling that of a benign tumour, are often lymphadenomatous. Typically, they have a lobulated contour, the lobulations being due to enlargement of specific groups of glands (paratracheal, tracheobronchial, or aortic, &c.) which can be recognized radiologically. But secondary malignancy, from carcinoma of the lung itself, or of any situation outside the lung, or secondary sarcoma, may also produce well-defined smooth or lobulated mediastinal masses which may be unilateral or bilateral. Primary mediastinal lymphosarcoma, once thought to be a common mediastinal tumour. is actually very rare. 628 18 19 Section of Radiology 629 Such mediastinal tumours are seldom subjected to surgery, in the belief that they are benign, but instances of this mistake are reported from time to time in the literature, as is the case of a fatal surgical intervention in a case of lymphadenoma of the inediastinum reported by Leriche.
In the lung field, well-defined rounded tumours are far more likely to be malignant than benign. The commonest cause of an isolated rouinded lung shadow is a solitary mnetastasis. The next in order of frequency is a primary lung carcinoma arising from a small peripheral bronchus. If such a tumour is found, an early lobectomy may be successful. Even a solitary metastasis may be successfully removed, as instanced bv a case reported by Mr. Tudor Edwards; in this case the patient is still alive after a long period since the operation.
It is therefore unwise to temporize in such cases, and the second radiological criterion of benign tumour of the lung-slow rate of growth-loses its importance, for we cannot safely wait for re-examination. The case should be brought to the notice of the surgeon at an early date. An isolated peripheral carcinoma may, in the course of one or two months, spread by the lymphatics to the hilum, and show a band of shadow connecting it with the hilum; at this stage the most favourable imioment for intervention has passed. The subseqtuent investigation of the case involves the use of diagnostic measures, iot exclusively radiological (artificial pneumothorax, lipiodol, bronchoseopy, serological tests, thoracoscopy, &c.). Radiology alone cannot be depended upon for a dliagnosis. Even when all diagnostic measures have been exhausted, surgeons admit freely that they sometimes have to perform a thoracotomy without a definite diagnosis. Radiologists may safely imitate this frankness, and admit that their diagnosis can at best be merely provisional. But though a surgeon may have to enter the chest without a foreknowledge of the nature of the lesion, he will never do so without knowing the site accurately. Localization, therefore, is of even greater moment than diagnosis. I will not dwell here upon the familiar routine measures of localization. I believe that the guild of radiological magicians who make a diagnosis and localization from a single antero-posterior film is rapidly dying out the art is all but lost; the rest of us find radiography and screening in many planes essential. In more than half the cases a routine " postero-anterior and lateral " gives the essential information. But these standard views only, must be insufficient. If a tumour is in the apical region of the lung, an oblique interclavicular lateral projection, which I have described elsewhere, is sometimes of distinct value. The ray enters the opposite supraclavicular region, and emerges through the axilla of the side to be examined ( fig. 1 ). In the case of 630 Proceedings of the Royal Society of Medicine 20 bronchostenosis and lower lobe collapse, also, the lateral view is often insufficient, when the interlobar fissure has rotated backwards and the collapsed lower lobe lies in the paravertebral region. The fissure then faces neither directly forwards, nor directly laterally, and an oblique projection is necessary to show the well-defined edge of the collapsed lobe ( fig. 2) .
In describing the position of a neoplasm I do not use the term " zone ". Usually we can assign the lesion to a definite segment of a lobe, and define its relation to pleura, chest wall, and mediastinum.
An exact knowledge of the anatomy of the lobes, of their position in the healthy chest, and the variations of their position in the normal chest, is an essential part of radiological equipment. Not only so, but the bronchial and vascular supply of each lobe segment must be known in considerable detail. In addition there are numerous rare rounded shadows which may simulate a benign tumour or in some cases be caused by benign tumour.
(1) Tuberculous: (a) Rounded "Assmann's focus ". (b) Tuberculoma, sometimes calcified. (c) Ghon's focus.
(2) Other inflammatory lesions: (a) Pneumonitis (abscess, pneumonia, &c.). Substernal thyroid.-Substernal thyroid is usually a downward projection of a cervical goitre, but may develop within the thorax, with no obvious thyroid enlargement in the neck. During old age, an old-standing adenoma may gradually disappear from the neck, and be found retrosternally, apparently as a result of increasing kyphosis.
Radiologically, a substernal thyroid is usually seen as a somewhat pyramidal shadow continued upwards into the neck, moving upwards on swallowing, unless malignant or adherent. The trachea is compressed, and the narrowing can be traced upwards into the neck, a point of distinction from the majority of true mediastinal tumours. Very often the enlargement is unilateral and the trachea displaced towards the opposite side. In the lateral view the trachea may be displaced backwards, and show a broad indentation of its anterior margin. If the tumour has developed retrosternally, anterior displacement of the trachea is found. The cesophagus is displaced backwards or laterally. The aortic knob may be displaced downwards if the tumour is large. Calcification may be visible in the substernal thyroid-if in the capsule, in the form of a dense line covering its surface; more commonly the calcification is scattered in the form of flecks through the substance of the tumour. A very large unilateral substernal thyroid mav completely fill the apical region of one lung, and present an appearance indistinguishable from that )f a large neurofibroma.
Tumours of the thymus.-Primary thymic tumours are rare. Decker (1935) has collected 208 recorded cases. Since then they have been reported at the rate of about two a year. Three types are described: (a) Malignant thymoma or lymphosarcoma composed of round or polyhedral cells, with islands of cells of epithelial type. Some show a structure reminiscent of the " lymphepithelioma of the fauces and pharynx. (b) Carcinoma, supposedly derived from cells of Hassall's corpuscles. (c) Sarcoma arising from the stroma. (d) Simple dermoid cysts and ciliated cysts, arising from the thymus anlage, have been described.
Clinically, malignant thymic tumours produce local pressure symptoms at the thoracic inlet. They metastasize to glands of the neck or axilla or elsewhere, and tend to penetrate the capsule of the gland and invade local structures. The sternum may be eroded, and in a case which I recently saw (fig. 3 ), the tumour had infiltrated widely into the mediastinum and neck, and had perforated the trachea. Symptoms of myasthenia gravis may be associated with thymus tumour.
Radiographically, thymomata are difficult to distinguish from other malignant mediastinal tumours. They occupy the anterior mediastinum, in the retrosternal space, and are usually lower in position than other mediastinal tumours, broader than they are long, and springing boldly outwards into the lung field. This projection is more often bilateral than unilateral. The outline is well defined and may be lobulated. The trachea is usually compressed or displaced laterally.
Thymoma is radiosensitive, and in some cases the patients have survived for periods of 3-6 years after X-ray treatment. The carcinomata are not radiosensitive. Fig. 3 illustrates a case of thymoma.
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Case I. The patient complained of difficulty in breathing and of loss of voice. The tumour began, in 1933, with a swelling above the right clavicle. This was excised and the area was treated by X-rays. The patient was free from symptoms for eighteen months after treatment; then he began to have a constant cough and gradual loss of voice. He was admitted to hospital in January 1936 and a mediastinal abscess was diagnosed. He had no sputum or hkmoptysis and no difficulty in swallowing.
FIG. 3a (Case I).-Thymoma.
First radiological report: "Opacity under manubrium sterni suggesting enlarged retrosternal thyroid. The shadow projects more to the left than to the right. The cesophagus is not displaced or compressed, but the trachea appears to be compressed above the sternal notch."
The patient died, and post-mortem findings were as follows: In the right lower lobe there were areas of consolidation-many heemorrhagic-and several enlarged hila glands (secondary growth). The left lung was somewhat congested; one large gland in the hilum was secondarily invaded. The trachea was extensively congested; the right side, below the cricoid, was compressed from the lateral aspect, a large mass of growth almost surrounding 23 Sectionof Radiology 633 it. In this region invasion of mucosa had occurred; several nodules of growth were visible.
The bronchi were intensely congested and contained much pus.
Thymu8.-The site of the thymus is occupied by a large mass of very firn, yellowish white growth, which is adherent anteriorly to the sternum, extends around the trachea and well into the anterior triangles of the neck on both sides, almost to the angles of the jaws; the latter masses appear to be glands enlarged by secondary invasion. The growth has compressed the trachea, mainly from the lateral aspects. The thyroid gland has been invaded at the FLG. 3b (Case I).-Thymoma. Penetrating film showing compression of the trachea. lower poles; the great vessels of the neck have been completely surrounded by the growth. Secondary growths were present in the glands at the bifurcation of the trachea and in the tracheobronchial glands of both sides. No other secondaries were found and there was no indication of a prirnary tumour in the lungs.
Microscopical examination showed the tumour to be composed mainly of masses of medium-sized round cells among which were varying numbers of larger cells; a considerable amount of fibrous tissue was present, dividing the tumour into foci of varying size. The features were those of a malignant thymoma. APRIL-RAD. 3 *
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Dermoid cysts and teratomata.-The pathology of these congenital tumours is obscure and their origin disputed. Hedblom has classified them according to their histology. Those which contain ectodermal derivatives only, he classifies as epidermoids; if all three layers are represented they are teratomata. For practical purposes they are most conveniently classed together as dermoids. Most of them are cystic; some are solid, or partly solid and partly cystic. They contain hair, oily or sebaceous material, cholesterin and, occasionally, bone or teeth. In old-standing cases the walls may calcify. Though they are nearly always benign, malignant degeneration has been known to occur in just under 10% of all cases, and may lead to rapid increase in size. Clinically males and females are affected in nearly equal numbers.
Symptoms: Pain, irritating cough, haemoptysis, or signs of pressure, usually occur in early life-before the age of 30 years. There is often a rapid increase in size at puberty.
If the cyst perforates into a bronchu3, hair, or oily contents may be expectorated. Infection may follow, and perforation into the pleural cavity; several hitherto unsuspected dermoids have been encountered during operation for empyema.
Chorionic tissue is sometimes present, testicular atrophy or gynecomastia may coexist, and the Aschheim-Zondek test may be positive.
Radiologically they present the following features:
(1) Position: This is variable. Usually it is below the level of the aortic arch, though in a few cases the cyst has occurred in the upper mediastinum, obscuring the aortic arch and simulating aortic aneurysm, a substernal thyroid or thymus tumour. Duval has classified them, according to position, into four groups, viz.: (i) Retrosternal, between the mediastinal pleura and the sternum. (ii) Cervico-retrosternal, presenting in the sternal notch. (iii) Mediastino-thoracic, extending from the mediastinum into one thoracic cavity. (iv) Lateral thoracic, lying almost entirely in one thoracic cavity.
In nearly all cases they are anterior. In three cases out of 185 reviewed by Hedblom, the tumour lay in the posterior mediastinum and in one case (Jagger) it lay in contact with the posterior chest wall and communicated through an intercostal space with an external fatty swelling. Only in extremely rare cases is the tumour separated from the mediastinum. In one case it apparently took origin from the diaphragm (Harrington) .
(2) Contents: Teeth, or bony particles, may be observed radiologically. In one unique case, observed by Phemister, and confirmed by operation, the fatty contents, fluid at body temperature, separated out from the more fluid contents, upon which they floated. This produced a horizontal fluid level, surmounted by a more translucent zone, resembling an air bubble but of greater density, due to the fatty layer; from this the nature of the cyst was correctly deduced.
Teratomata: The more fleshy teratomata, containing no cysts, or relatively small single or multiple cysts, usually show smoothly contoured circular outlines. Hammarskjold has described in two cases a slightly wavy or lobulated outline, due to different rates of growth of various tissues composing the tumour, which he suggests may distinguish them from thinner-walled cysts. The differential diagnosis is from encysted empyema, aortic aneurysm, encysted effusion, hydatid cyst, substernal thyroid, thymus tumour, paravertebral abscess, bronchogenic carcinoma, mediastinal tumour, lymphosarcoma, lymphadenoma, or other enlargements of the lymphatic nodes, fibroma, and lipoma. down into the lung field, reaching the diaphragm; its upper pole fused with the mediastinal shadow. A few dense particles were seen within it on which a diagnosis of probable dermoid containing tooth or bone were made. In the full lateral view it lay at about mid-depth in the chest, and on lipiodol examination in the postero-anterior view the bronchi were found to be festooned around the tumour, and in the oblique view the clear-cut posterior margin of the tumour was beautifully outlined by the bronchi. The tumour was successfully removed by Mr. Graham Bryce. It was a large dermoid cyst and it contained fragments of dental tissue and sebaceous material. It was extrapulmonary. It arose from the superior mediastinum by a pedicle as thick as the thumb and was partly adherent to the thymus and pericardium. The patient made a good recovery and was quite well within three months.
It is obvious that such a case might easily be mistaken for chronic interlobar empyema which, if old-standing, may form a large round shadow. As a rule, the interlobar empyema of this type is better defined on its lower than on its upper margin, because the weight of the fluid accumulating in the lower pole makes this more Jr~~~~~~~~~~~~~~~~. truly circular. Also in the anterior view a large interlobar effusion in the main fissure tends to be hatchet-shaped, i.e. approximating to a triangle, with its apex pointing to the hilum and at hilum level. Since, however, a dermoid may extend outwards in an interlobar fissure, and even a hydatid cyst may develop within an interlobar fissure, as related by Fleischner, the differential diagnosis must sometimes be a matter of extreme difficulty. How closely a chronic interlobar empyema may approximate to the cystic form is shown by the following case .
Case III (fig. 5 ).-Patient, female aged 19, was for four years detained in a sanatorium, without X-ray examination, as a s'uspected case of tuberculosis. Her private doctor at the end of this time found some apical dullness on percussion. X-ray examination at the Royal Infirmary showed a large, almost globular, shadow in the lung which was diagnosed as an interlobar empyema. At operation Professor Telford found an interlobar empyema containing pus, which gave a pure pneumococcal culture. The patient made a good recovery.
27
Section of Radiology 637 A dermoid usually projects to one side and it is stated that it does not displace the heart. In the anterior mediastinum it may, however, project to both sides and displace the heart downwards and backwards.
Calcification in the wall of a dermoid cyst is exemplified in the following case, for which I am indebted to Dr. M. H. Jupe:
Case IV (fig. 6, a and b ).-Patient, male, aged 57. History of six months' bronchitis, temperature and pain in the left chest anteriorly, with dullness and diminished air entry. Tests for hydatid cysts negative. The X-ray showed a large, well-defined shadow with definite calcification alonig the margin in the left lung field projecting from the mediastinum.
Lipiodol filled the lower lobe bronchi, and one upper lobe bronchus can be seen in the lateral view running round the posterior margin of the tumour, evidently displaced backwards from its normal position. Diagnosis of dermoid cyst was made and it was removed. It was found to be adherent to the innominate vein and pulmonary artery.
Lipoma and fibroma of the mediastinum, excluding neurofibromata, are very rare. Twenty cases of fibroma are recorded. Lipomata may arise from the fatty tissue of the anterior mediastinum. Some of them, Hammarskjdld suggests, may be unusually fatty teratomata; others grown from the posterior mediastinum. Radiologically they present as mediastinal tumours with smoothly defined or lobulated contours, and may grow to an enormous size. They occasionally grow upwards through the thoracic inlet into the neck, or are partly intra-and partly extra-thoracic, communicating by an isthmus through the sternum or an intercostal space.
It is probable that fibromata of the chest wall are usually of neurogenic origin. They are found subpleurally on the chest wall, usually posteriorly. Mixed forms occur-e.g. fibroleiomyomata, described by Jacobaeus and Key. Apart from neurogenic tumours, I have not met with a case in fifteen years.
Harrington' has published 46 cases of intrathoracic tumours removed at operation. Eleven were neurofibromata, ten of these in the posterior mediastinum and one on the thoracic wall arising from an intercostal nerve. Two were cellular fibromas in the posterior mediastinum and one was a fibromyxoma in the posterior mediastinum. Endothelioma and lipoma were also recorded by Harrington. Endothelioma, being a malignant tumour, is not likely to masquerade as a benign tumour very long. It may grow from several centres in sheath or invade the lung, and. is likely to give rise to pleural effusion at an early stage.
A case of fibroma was recorded by Iles, but it is not stated whether it was neurogenic. The case published by Burrell and Melville as one of fibromna is wrongly described. The same case was described by Tudor Edwards, who removed the growth, which was a chondrosarcoma of the rib. The specimen is in the Museum of the Royal College of Surgeons.
Neurogenic tumours.-Neurinomata and ganglioneuromata are tumours arising from nerve tissue. These may arise from sympathetic, vagus, or intercostal nerves. They cause shadows with clearly defined contours which project from the mediastinum or the thoracic wall into the lung field.
Neurofibroma of the vagus.-A neurofibroma of the vagus, which underwent sarcomatous degeneration, was described by Redlich. The case has been repuiblished by Lenk and by Assmann. The tumour occurred in a woman aged 35, and caused marked dyspncea and cyanosis. X-ray examination showed a tumour with a crescentic well-defined outline extending along the right border of the heart, from just below the clavicle to the diaphragm. Post mortem the right vagus was found embedded in the tumour, and there were smaller tumours on both vagi and in the medulla of the right suprarenal. Subcutaneous neurofibromatosis (von Recklinghausen type) was present. 1 Tourn. Thorac. Slurg., 1934, 3, 590. 
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Histologically the neurofibromas show a structure similar to that of acoustic neuroma. Palisade arrangement of the nuclei may be seen. A few have the structure of xanthoma. Malignant degeneration may occur.
Symptoms are mild or absent. When of large size, these tumours may cause dyspncea or irritable cough from pressure on the trachea, or dysphagia by pressure on the cesophagus. Pain along an intercostal nerve is rather frequent; it increases in severity if malignant changes supervene. Occasionally Horner's syndrome (from involvement of the inferior cervical ganglion) or pain from brachial plexus involvement has been noted.
Case V. Fibroma arising /ront brachial plexus ( fig. 7 ).-Patient, female, aged 40, had complained for three years and six months of neuritic pain, loss of power in the right arm and hand, and there was evidence of involvement of the oculo-pupillary fibres of the sympathetic (iniosis in the right eye). There was a palpable tumour above the right clavicle, and extended observation showed that it was growing very slowly. The X-ray photograph showed an upper mediastinal tumour extending upwards into the thoracic inlet. It had a slightly wavy contour, and did not move when the patient swallowed, but displaced the trachea and cesophagus slightly to the left. In the oblique view, there was anterior bowing of the trachea and cesophagus, of a type which is rarely seen in cases of benign mediastinal tumours, but is reminiscent of that seen when there is a right-sided aorta. The tumour was removed and found to be a fibroma. No nerve-fibres were actually discovered in it, but I include it among the neurofibromas because it was attached to and apparently growving from the brachial plexus at operation. The sympathetic changes, Horner's syndrome, and the brachial plexus changes have come to be associated in the minds of radiologists with what Pancoast has called " the superior sulcus tumour "-a carcinoma of the lung apex, but it occurs in many erode the ribs and the transverse processes and often causes widening of the corresponding rib-space-a very typical and characteristic finding. The external portion of the tumour may be quite small, but can usually be found if careful search is made in oblique views. Case VI ( fig. 9 , a, b, c) illustrates these bone changes. The patient was a woman, aged 59, who had noticed multiple subcutaneous nodules for two years. These were painless, but were increasing in size and number. The skin was pigmented. One nodule was excised and found to be a fibroma. A diagnosis of von Recklinghausen's disease was made. Routine X-ray examination showed the presence of a posterior mediastinal tumour.
In the antero-posterior film the tumour is seen projecting on the right side, the pedicles were eroded and the 6th rib space was widened. In the lateral view there was hollowing of the bodies of the dorsal vertebrae with partial forward dislocation of the upper vertebrie on to the lower, owing to the gross destruction of the articular processes. There was apparently no intraspinal tumour in this case and there were no signs of compression of the cord. The association of a spinal tumour with multiple neurofibromatoma is interesting.
A similar case has been published by Kienbock and Mayer:
It was in a young man who had had pain in the back, weakness, and wasting, for some years. X-ray examination showed large nodular tumiour masses in the posterior mediastinum, retropleural and extending in front of and alongside the vertebrse through the entire dorsal region. There was scoliosis and there were multiple erosions of the lateral aspects of the vertebral bodies, heads of the rings, and many articular processes. The diagnosis lay between lymphogranulomatosis and multiple neurofibromatosis. There were no changes in the skin or subcutaneous tissue, and no nodules were palpable. There was no pigmentation.
Another similar case was published by Gorlitzer. In that case also there was subcutaneous neurofibromatosis.
Neuroblastoma (neurocytoma) arising from the sympathetic chain is found most commonly in infants and young children. It may originate in any part of the sympathetic system, and it is highly malignant. Two cases in children aged 5 years, each presenting a rounded shadow at the apex, due to primary sympathetic neuroblastoma, have been described by Hartung subperiosteally in the long bones and skull, resembling those found in the Hutchinson type of adrenal tumour. Most cases are not of the " hour-glass " type and produce no bony changes in the spine.
Hart and Ellison 2 have described a case of mediastinal ganglio-neuroblastoma in a boy aged 6. The tumour lay in the left posterior mediastinumn and cast a large shadow-partly obscured by the heart but readily seen in the oblique views-3uggesting posterior mediastinal effusion. It was shelled out without difficulty. It was of sympathetic origin and apparently metastasizing to glands. Pains in the left leg were present, suggesting possible extension through the intervertebral foramina, with comnpression of the cord. There was no obvious involvement of the vertebrae.
Ganglioneuromata.-The gangliQneuromata arise from the sympathetic chain and are found extrapleurally on the posterior chest wall, usually in the neighbourhood of the costo-vertebral sulcus. In the anterior view they are generally seen as rounded Section of Radiology 643 well-defined tumours, but in oblique or tangential views they tend to be semicircular, with a broad base in contact with the chest wall.
This flattened shape is also seen in localized parietal encysted effusions and in primary and metastatic tumours arising from ribs, and a diagnosis may be not at all obvious from a single X-ray examination. This hemispherical shape does not exclude an intrapulmonary condition. A hydatid cyst is not always circular; if one side is in contact with the mediastinum or the interlobar surface of the lung or the chest wall, its shape is modified by the pressure, and one side may be flattened. This is shown in the accompanying illustration from a case of hydatid cyst (fig. 10 ).
The antero-posterior view shows a very clearly defined circular shadow, but in the lateral the cyst has one side flattened against the chest wall. Roberts that in very early fretal life the gut is ciliated, and that even in adult life patches of ciliated epithelium may be found in the normal cesophagus. These cysts, which are attached to the trachea or bronchi, tracheobronchial cysts, are probably laid down as aberrant buds from the gut during the formation of the primitive tracheobronchial tree. He has kindly lent me slides illustrating two cases which he himself is publishing in detail.
One was in a young woman who was known to have had an upper mediastinal tumour for some years. In the first film taken this looked very much like a neurofibroma. There were no rib changes. About six weeks afterwards, a second film showed a sudden diminution in size of the tumour. O) Mr. Roberts concluded that nothing but the rupture of a fluid cyst could have accounted for this diminution, as no X-ray therapy had been given. He therefore operated and found, attached to the trachea, a smooth-walled cyst lined with ciliated epithelium. This he successfully removed.
In the postero-anterior radiogram the aesophageal cyst showed a rather faint shadow projecting on the left side, low down in the mediastinum, with a curved free border seen just below the heart's apex. In the lateral view it overlapped the heart, but cast only a barely discernible shadow. The section showed part of the lining wall of the cyst with its ciliated epithelial lining composed of a few layers cells, with large, rather flattened nuclei. These cysts are very rare. I have never met with a case of this nature before.
Rare conditions simulating mediastinal tumour.-In the diagnosis of mediastinal tumour the following rare conditions must be considered: Innominate aneurysm, cardiac aneurysm, neoplasm of the pericardium, pericardial diverticulum, mediastinal effusion, interlobar effusion at the upper end of the main interlobe near the mediastinal surface of the lung, hydatid cyst near the mediastinum, and gumma. Diverticulum of the pericardium: This is a rare tumour, described by Kienbock and Weiss. It shows a projection from the cardiac shadow, which is rounded, sharply defined, and pulsating. It usually occurs on the right side; the aorta is not enlarged. It results from chronic adhesive pericarditis. One of the three patients whom these authors first saw in 1929 has recently been re-examined, and the film shows the appearances which they consider typical. A shadow with a convex slightly lobulated contour projects from the right heart border. A fine line of calcification outlining the inner wall of the serous pericardium is bordered by a thicker outer noncalcified shadow of the fibrous layer; in the lateral view the diverticulum lies in contact with the anterior chest wall.
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Morris, in this country, has published a case having rather similar appearances. The first line of calcium was clearly visible in the radiogram. In the lateral view the shadow lay over the origin of the ascending aorta. It seems probable that this case is also a pericardial diverticulum. A pericardial origin was considered possible by Morris. Jansson described a case of pericardial diverticulum in a girl aged 15 , and observed that during inspiration the shadow became long and narrow, but widened again on expiration. This " moulding " with inspiration proved the swelling to be of a soft or fluid consistency, and was a point in the differential diagnosis against tumour. The diverticulum consisted of two pockets, one of which, having a freer communication with the pericardial sac, pulsated more freely than the other. There was no trace of calcification in the wall.
Other conditions which might be mistaken for benign mediastinal tumour.-A chronic mediastinal effusion or mediastinal empyema may project, with a well-defined semicircular outline. It may lie in either the anterior or posterior mediastinum or in both. I have slides illustrating two cases, in each of which the history and clinical picture, and the blood-count, taken in conjunction with the X-ray findings, left little doubt as to the diagnosis. One case cleared up spontaneously by rupture into a bronchus and the other was successfully drained (fig. 11 ). Mr. Tudor Edwards said that the great advance of thoracic surgery in late years was due not only to improvements in surgical technique but also to increasing precision in radiological diagnosis. He thought that in doubtful cases radiologists should not delay surgical intervention by asking for control studies after appreciable i ntervals.
In his opinion, lipiodol was used rather too freely for bronchographic investigation in certain clinics.
Dr. S. Vere Pearson said that he could corroborate what Mr. Tudor Edwards had said regarding the use of lipiodol being sometimes too free. So far, at all events,
